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1. 

UNIVERSAL DISK DRIVE TYPE EMULATION 
FOR IBM PC-AT COMPUTERS 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The present invention relates to hard disk file storage 

systems. More particularly, the present invention relates 
to a disk drive in a hard disk file data storage system. 

2. Description of the Prior Art 
Disk file data storage systems contain one or more 

magnetic disks on which data is stored in sectors which 
lie in concentric tracks on the disks. A transducer (or 
head) flies above a track and writes, or magnetically 
encodes, the data in a sector on the track. The head is 
also capable of reading the magnetically encoded data 
from the sectors. 
An electromechanical actuator operates within a 

negative feedback, closed-loop servo system. The actu 
ator moves the head radially for track seek operations 
and holds the transducer directly over a track for track 
following operations. 

Typically, a file of disks is stacked on a spindle. Each 
surface on each magnetic disk has one corresponding 
head. All heads are moved together by the electrome 
chanical actuator to different tracks on the disk surface. 
The collection of the tracks under all heads at any given 
radial position along the disk file is known as a cylinder. 
Data read from the sectors by the heads is demodulated 
in a disk drive interface and provided to a host com 
puter. 

In the past, serial or classical disk drive interfaces, 
such as the ESDI or ST506 interfaces demodulated the 
data read from the track on the magnetic disk and pro 
vided it in serial form. An additional component, known 
as a disk drive controller, checked the integrity of the 
data provided by the serial disk drive interface and 
converted the serial flow of data into a parallel flow. 
The parallel information was then provided by the disk 
drive controller to a host computer. 
More recently, disk drive interfaces have been de 

signed with more intelligence than the classical or serial 
disk drive interfaces. Examples of such intelligent disk 
drive interfaces are the SCSI and PCAT (which was 
invented based on the PC-AT computer design) inter 
faces. Functionally, these intelligent interfaces and the 
disk drive controller have become part of the disk drive 
and provide parallel data to the host computer 
Most PC-AT type host computers are programmed 

to operate with a number of specific disk drive types. 
The PC-AT type host computer contains a table of disk 
drive types which it will operate with. That table con 
tains the number of cylinders, heads and sectors per 
track for each drive type entered in the table. This table 
is fixed in the Basic Input/Output System (BIOS) 
ROM. 
A power up program located in the BIOS ROM 

provides the disk drive controller with the disk drive 
parameters, from the table, which correspond to the 
drive type that the host computer is programmed for, 
The disk drive controller then configures itself to match 
the table entry corresponding to the disk drive parame 
ters provided by the power up program. 

All disk drive types included in the table in the 
PC-AT type computer use a sector number of 17 sectors 
per track with a specific number of heads and cylinders. 
The fixed table imposes a limitation on the maximum 

disk drive capacity that the lost computer can access. 

5 

10 

s 

25 

35 

45 

55 

65 

2 
This is an increasing problem with the advances being 
made in enlarging disk capacity. 
The computer typically addresses the disk drive 

through BIOS calls. Presently, typical BIOS programs 
allow up to 1024 cylinders, 16 heads and 64 sectors per 
track to be addressed Hence, the maximum disk drive 
capacity addressable by BIOS is 1,048,576 blocks 
(536,870,912 bytes). But, if the computer cannot address 
more than 17 sectors per track because of the inflexible 
disk drive type table, the addressable disk drive capac 
ity is cut down to 278,528 blocks (142,606,336 bytes). 

SUMMARY OF THE INVENTION 

In the present invention, a disk drive is configured for 
use in a data storage system of the type having a com 
puter coupled to the disk drive for storing data on stor 
age media in a disk drive and for retrieving data from 
the storage media in the disk drive. The storage media 
has a physical storage capacity. A plurality of first logi 
cal drive address parameters are received from the com 
puter. Second drive address parameters are determined 
based on the first logical drive address parameters and 
the physical configuration of the storage media. The 
disk drive is controlled as a function of the first and 
second logical drive address parameters. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a data storage system. 
FIG. 2 is a top view of a disk in the data storage 

system shown in FIG. 1. 
FIG. 3 is a more detailed block diagram of the host 

computer shown in FIG. 1. 
FIG. 4 shows the calculations performed by the disk 

drive controller to emulate the drive type expected by 
the host computer. 
FIG. 5 shows calculations performed by the disk 

drive controller to access information in the disk file. 
FIG. 6A illustrates the concept of a logical block 

address. 
FIG. 6B illustrates the mathematical calculation of a 

logical block address. 
DETALED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

1. Introduction 
FIG. 1 is a block diagram of hard disk file data stor 

age system 10 (data storage system 10). Data storage 
system 10 includes host computer 12 and disk drive 14. 
Disk drive 14 includes drive controller 16, conditioning 
logic 18, actuator 20 transducers or read/write heads 
22, 24, 26, 28, 30, 32, 34, 36, 38 and 40 (heads 22-40), 
magnetic disks 42, 44, 46, 48 and 50 (disks 42-50) and 
spindle 52. 

During operation, disks 42-50 spin with spindle 52. 
Heads 22-40 fly above disks 42-50 either reading mag 
netically encoded data from the surfaces of disks 42-50 
or encoding (writing) information on the disk surfaces 
While reading information, heads 22–40 produce signals 
representative of the data on the disk surfaces and pro 
vide those signals to conditioning logic 18. Condition 
ing logic 18 conditions the signals and provides them in 
serial form to drive controller 16. This flow of informa 
tion from heads 22–40 to drive controller 16 is indicated 
by arrows 54 and 56. 

Drive controller 16, in turn, converts the serial data 
received from conditioning logic 18 into parallel data 
and provides it to host computer 12. Drive controller 16 
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also receives control information from host computer 
12. Based on that control information and position error 
information read from disks 22-40, drive controller 16 
provides control signals to conditioning logic 18 and 
actuator 20. This is indicated by arrows 58 and 60. 
The control signals provided by drive controller 16 

to conditioning logic 18 dictate, for example, which 
head conditioning logic 18 should demodulate and pro 
vide to drive controller 16. The control signals pro 
vided to actuator 20 cause actuator 20 to rotate. Rota 
tion of actuator 20 causes heads 22–40 to move radially 
with respect to disks 42-50. 

FIG. 2 shows a typical disk surface. The surface of 
disk 42 contains a plurality of tracks. For clarity, only 
two tracks, 62 an 64 are shown in FIG. 2. Each track on 
the surface of disk 42 is divided into sectors. The sector 
divisions on track 62 are indicated by the radially ori 
ented cross hatched lines 71, 73, 75, 77,79, 81, 83, 85, 87, 
89, 91, 93, 95, 97, 99, and 101. Head 22 is shown posi 
tioned over sector 68 of track 62 on disk 42. As disk 42 
rotates in the direction indicated by arrow 66, head 22 
flies above track 62 and data is read from or written to 
track 62. As actuator 20 moves heads 22-40, head 22 
moves radially with respect to disk 42 in an arc indi 
cated by arrow 70. All heads are moved together as 
actuator 20 rotates. Therefore, heads 22-40 are simulta 
neously moved over corresponding tracks on each disk 
as actuator 20 rotates. The collection of tracks under 
heads 22-40 at a given radial position is known as a 
cylinder. Therefore, the number of cylinders and the 
number of tracks per surface on disks 42-50 is the same. 
Also, the number of tracks per cylinder is the same as 
the number of heads 22-40 in disk drive 14. 
An individual data sector on one of disks 42-50 is 

addressed by its cylinder address, head address and 
sector number. The term "address' implies a number in 
a sequence starting with 0. The term "number' implies 
a number in a sequence starting with 1. For example, the 
first sector available in disk drive 14 is addressed as 
cylinder 0, head 0 and sector 1. Hence, when host com 
puter 12 wants to access a particular sector or sectors on 
one of disks 42-50, it specifies to drive controller 16 the 
requested sector number, head address and cylinder 
address. Drive controller 16, in turn, causes actuator 20 
to move heads 22-40 to the correct cylinder. Drive 
controller 16 also causes conditioning logic 18 to de 
nodulate information from the correct head. 
FIG. 3 is a more detailed block diagram of host con 

puter 12. Host computer 12 includes CPU 72, CMOS 
RAM 74 and BOS ROM 76. 

If host computer 12 is a typical PC-AT type com 
puter, it contains a table of disk drive types which is 
fixed in the BIOS ROM. The table defines the number 
of cylinders, heads and sectors per track for each drive 
type in the table. During power up, a BIOS power up 
program causes CPU 72 to send drive controller 16 
drive parameters which correspond to one of the drives 
in the table. The drive parameters correspond to the 
drive type which host computer 12 expects to be in 
stalled. The drive parameters sent to drive controller 16 
typically include the maximum number of sectors per 
track and the maximum head address that host com 
puter 12 expects to access during operation. 
When the physical parameters of disk drive 14 ex 

actly match the parameters sent by host computer 12 
upon power up, disk drive 14 is said to be operating in 
the physical node. However, more typically, the actual 
physical parameters of disk drive 14 differ from those 
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4. 
expected by host computer 12. In that case, disk drive 
14 is said to be operating in the logical mode. In the 
logical mode, it becomes necessary to convert a logical 
data sector address specified by host computer 12 into 
the actual or physical data sector address that can be 
accessed by drive controller 16. 

In other words, in the physical mode, host computer 
12 recognizes the actual number of cylinders, heads and 
sectors per track in disk drive 14 and addresses them 
with the proper physical address In the logical mode, 
on the other hand, drive controller 16 must convert 
logical addresses provided by host computer 12 into 
actual, physical addresses in disk drive 14. 

In order for the entire physical storage capacity of 
disk drive 14 to be utilized, two things must be done 
First, disk drive 14 must be initialized based on the 
logical disk drive parameters provided by host com 
puter 12 from the table of disk drives stored in the BIOS 
ROM and based on the physical storage capacity of disk 
drive 14. Second, disk drive 14 must actually accept 
logical addresses from host computer 12 and convert 
them into physical addresses so that the proper data can 
be accessed on disks 42-50. 

2. Initialization 
The initialization phase is essentially a four step pro 

cess These steps are illustrated in FIG. 4. First, drive 
controller 16 receives the logical drive address parame 
ters from the table in BIOS ROM 76 of host computer 
12 The logical drive address parameters typically in 
clude the maximum number of logical sectors per track 
and the maximum logical head address that host com 
puter 12 expects to access 

Second, drive controller 16 calculates the number of 
logical sectors per logical cylinder This is done by mul 
tiplying the number of logical heads, provided by host 
computer 12, by the number of logical sectors per track, 
which is also provided by host computer 12. This result 
(result A) is then saved. 

Third, controller 16 computes the total number of 
physical sectors in disk drive 14 (the total physical stor 
age capacity of disk drive 14). This is done by multiply 
ing the number of physical sectors per cylinder, which 
is stored in memory in drive controller 16, by the num 
ber of physical cylinders in disk drive 14, which is also 
stored in memory in drive controller 16. This result 
(result B) is then saved 

Finally, drive controller 16 calculates the maximum 
logical cylinder address required to utilize the entire 
physical storage capacity of disk drive 14. (Note that 
the maximum logical cylinder address was not provided 
by host computer 12 during power up). The maximum 
logical cylinder address is calculated by dividing the 
total number of physical sectors in disk drive 14 (result 
B) by the number of logical sectors per logical cylinder 
(result A). At this point, drive controller 16 has stored 
the number of logical sectors per track and the maxi 
mum logical head address that the computer expects to 
access, as well as the number of logical sectors per 
cylinder and the maximum logical cylinder address that 
the computer may access. All of these values are saved 
and used in the conversion phase. 

3. Conversion 
Once the initialization phase has been performed, disk 

14 is prepared to accept commands from host computer 
12 requiring drive controller 16 to access or locate 
information on disks 42-50. The commands from host 
computer 12 typically include the logical cylinder ad 
dress, logical head address, logical sector number and 
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number of sectors to be accessed by host computer 12 as 
well as a command code. Typical command codes in 
clude Read, Write and Verify operations. 

Drive controller 16 must convert the logical ad 
dresses and numbers provided by host computer 12 into 
corresponding physical addresses and numbers in order 
to access the proper data on disks 42-50. This conver 
sion is essentially done in four steps and is shown in 
F.G. S. 

First, drive controller 16 calculates a logical block 
address corresponding to the information to be accessed 
by host computer 12. FIGS. 6A and 6B illustrate the 
concept of a logical block address The logical block 
address uniquely identifies each individual sector in disk 
drive 14. The logical block address identifies the first 
sector in disk drive 14 as sector 0 and each subsequent 
sector is identified by a sequentially increasing address 
ending with the very last sector on the very last cylin 
der and corresponding to the very last head address. 

For example, FIG. 6A shows a data storage system 
where the heads are positioned over cylinder 0. There 
are 36 physical sectors per track under each head. 
Therefore, heads 0, 1, 2 and 3 are each over tracks 
which have 36 sectors. The physical sector numbers are 
shown within the track in FIG. 6A and go from 1 to 36 
in each track. However, the logical block address does 
not start at 1 with each new track. Rather, the logical 
block address starts at 0 for sector l of head 0 and cylin 
der 0 and simply increases sequentially from the first 
sector to the last in the disk drive. Hence, as shown in 
FIG. 6A, where a data storage system has only one 
cylinder and four heads, and where there are 36 physi 
cal sectors per track in the data storage system, the 
maximum logical block address is 143. The logical 
block addresses for the sectors shown in FIG. 6A are 
indicated in parenthesis below the physical sector num 
ber of each sector. 
The logical block address is calculated as shown in 

FIG. 5. The product of the logical cylinder address 
from host computer 12 and the number of logical sec 
tors per cylinder is added to the product of the logical 
head address from host computer 12 and the number of 
logical sectors per track. This, in turn, is added to the 
logical sector address from host computer 12. As an 
example, the logical block address for physical sector 
number 33 of head O in FIG. 6A is calculated in FIG. 
6B. 
Once the logical block address is calculated, drive 

controller 16 calculates the physical cylinder address 
corresponding to the logical address provided by host 
computer 12. The physical cylinder address is calcu 
lated by dividing the logical block address by the num 
ber of physical sectors per cylinder. That division yields 
the physical cylinder address plus remainder 1. 

Next, the physical head address is calculated This is 
done by dividing remainder 1 by the number of physical 
sectors per track. This division yields the physical head 
address plus remainder 2. 

Finally, the physical sector address is determined. 
The physical sector address equals remainder 2. Each 
logical address provided by host computer 12 is con 
verted to a physical address in this manner. This allows 
host computer 12 to access the entire physical storage 
capacity of disk drive 14. 

CONCLUSION 

Drive controller 16 accepts any value for any combi 
nation of logical cylinders, logical heads or logical sec 
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6 
tors per track and calculates the remaining parameters 
to initialize disk drive 14 for utilization of the entire 
physical storage capacity of disk drive 14. Drive con 
troller 16 even accepts logical parameters which are 
greater than its physical parameters. This allows disk 
drive 14 to configure itself to emulate any disk drive 
type which happens to reside in the table in BIOS 76 or 
any other drive type, 

Further, the present invention removes existing ca 
pacity access limitations. Since drive controller 16 ac 
cepts any value for logical address parameters, it is not 
limited to emulating disk drives having a maximum of 
17 sectors per track. Nor is it limited to the number of 
cylinders, heads and sectors per track currently con 
tained in power up programs in BIOS. Additionally, 
should the address capacity in BIOS change, disk con 
troller 16 will accommodate the changes without rede 
sign. Hence, the BIOS address limitations and the con 
ventional 17 sector per track limitation are effectively 
removed. 
For these reasons, the software used in drive control 

ler 16 will not require any redesign for implementation 
in future disk drives which are designed with larger 
physical storage capacities. Nor would any redesign be 
required if users insert drive parameters in the table in 
BIOS ROM 76 which have not been previously in 
cluded in that table. 
Although the present invention has been described 

with reference to preferred embodiments, workers 
skilled in the art will recognize that changes may be 
made in form and detail without departing from the 
spirit and scope of the invention. 
What is claimed is: 
1. A disk drive for use in a data storage system of the 

type having a computer coupled to the disk drive, the 
disk drive comprising: 

storage media having a physical storage capacity, the 
storage media provided for storing data; 

transducer means for reading the data from the stor 
age media and for writing the data to the storage 
media; 

configuring means for receiving a plurality of first 
signals representing first logical drive address pa 
rameters, for determining the physical storage ca 
pacity of the storage media, and for generating 
second signals representing second drive address 
parameters determined based on the first logical 
drive address parameters and the physical storage 
capacity of the storage media; and 

controller means, coupled to the transducer means 
and the configuring means and provided for con 
nection to the computer, for controlling the disk 
drive as a function of the first logical drive address 
parameters and second drive address parameters. 

2. The disk drive of claim 1 wherein the controller 
means further comprises: 

initialization means for initializing the disk drive 
based on the first logical drive address parameters 
and the second drive address parameters. 

3. The disk drive of clain 1 wherein the controller 
means further comprises: 

accessing means for receiving address information 
signals representing address information, the ad 
dress information identifying a location on the 
storage media to be accessed, and for accessing the 
location on the storage media based on the address 
information, the first logical drive address parame 
ters and the second drive address parameters. 
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4. The disk drive of claim 3 wherein the storage 
media further comprises: 

a plurality of magnetic disks each having a plurality 
of physical tracks for storing data, each track being 
divided into a plurality of physical sectors. 

S. The disk drive of claim 4 wherein the transducer 
means further comprises: 

a plurality of heads for reading magnetically encoded 
data from the magnetic disks and for encoding data 
on the disks, each head having a head address and 
wherein the combination of all heads defines a 
physical cylinder. 

6. The disk drive of claim 5 wherein the first signals 
comprise: 

a maximum logical sector number signal representing 
a maximum logical number of sectors per track to 
be accessed; and 

a maximum logical head address signal representing a 
maximum logical head address to be accessed. 

7. The disk drive of claim 6 wherein the second sig 
nals comprise: 

a maximum logical cylinder address; and 
a logical sector signal representing a number of logi 

cal sectors per logical cylinder. 
8. The disk drive of claim 7 wherein the configuring 

means further comprises: 
logical sector calculating means for calculating a 
maximum number of logical sectors per logical 
cylinder based on the maximum logical head ad 
dress and the maximum number of logical sectors 
per track; 

capacity calculating means for calculating the physi 
cal storage capacity based on a total number of 
physical cylinders in the disk drive and the number 
of physical sectors per physical cylinder; and 

logical cylinder calculating means for calculating the 
maximum logical cylinder address based on the 
physical storage capacity and the maximum num 
ber of logical sectors per logical cylinder. 

9. The disk drive of claim 8 wherein the logical sector 
calculating means comprises: 

multiplying means for multiplying the maximum 
number of logical heads by the maximum number 
of logical sectors per track. 

10. The disk drive of claim 8 wherein the capacity 
calculating means comprises: 

multiplying means for multiplying the number of 
physical sectors per physical cylinder by the total 
number of physical cylinders. 

11. The disk drive of claim 8 wherein the physical 
storage capacity is a total number of sectors in the disk 
drive. 

12. The disk drive of claim 11 wherein the logical 
cylinder calculating means comprises: 

dividing means for dividing the total number of sec 
tors in the disk drive by the maximum number of 
logical sectors per logical cylinder. 

13. The disk drive of claim 8 wherein the accessing 
means comprises: 

block calculating means for calculating a logical 
block address based on the address information, the 
maximum logical sector number and the maximum 
logical head address, wherein the logical block 
address represents a sector on a magnetic disk cor 
responding to the address information received; 

physical cylinder address calculating means for cal 
culating a physical cylinder address based on the 
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logical block address, and the number of physical 
sectors per physical cylinder; 

physical head address calculating means for calculat 
ing a physical head address based on the physical 
cylinder address and the number of physical sec 
tors per physical track; and 

physical sector address calculating means for calcu 
lating a physical sector address based on the physi 
cal head address, wherein the physical cylinder 
address, the physical head address and the physical 
sector address correspond to the location identified . 
by the address information received. 

14. The disk drive of claim 13 wherein the address 
information signals comprise: 

a logical cylinder address signal representing a logical 
cylinder address to be accessed; 

a logical head address signal representing a logical 
head address to be accessed; and 

a logical sector number signal representing a logical 
sector number to be accessed. 

15. The disk drive of claim 14 wherein the block 
calculating means further comprises: 

multiplying means for multiplying the logical cylin 
der address by the number of logical sectors per 
logical cylinder to provide a net cylinder address, 
and for multiplying the logical head address by the 
number of logical sectors per track to provide a net 
sector number; and 

adding means for adding the net cylinder address, the 
net sector number and the logical sector address. 

16. The disk drive of claim 15 wherein the cylinder 
address calculating means further comprises: 

first dividing means for dividing the logical block 
address by the number of physical sectors per cyl 
inder to provide the physical cylinder address and 
a first remainder. 

17. The disk drive of claim 16 wherein the head ad 
dress calculating means further comprises: 

second dividing means for dividing the first remain 
der by the number of physical sectors per track to 
provide the physical head address and a second 
remainder the second remainder representing the 
physical sector address. 

18. A method of configuring a disk drive for use in a 
data storage system of the type having a computer cou 
pled to the disk drive, the disk drive including storage 
media having a physical storage capacity, the method 
comprising: 

receiving a plurality of first logical drive address 
parameters; 

determining the physical storage capacity of the stor 
age media; 

determining second drive address parameters based 
on the first logical drive address parameters and 
the physical storage capacity of the storage media; 
and 

controlling the disk drive as a function of the first and 
second drive address parameters. 

19. The method of claim 18 wherein the step of con 
trolling further comprises: initializing the disk drive 
based on the first and second drive address parameters. 

20. The method of claim 18 wherein the step of con 
trolling further comprises: 

receiving address information identifying a location 
on the storage media to be accessed; and 

accessing the location on the storage media based on 
the address information, the first logical drive ad 
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parameters. 

21. The method of claim 20 wherein the step of con 
trolling the disk drive further comprises: 

controlling a plurality of magnetic disks each having 
a plurality of physical tracks for storing data, each 
track being divided into a plurality of physical 
sectors; and 

controlling a plurality of heads for reading magneti 
cally encoded data from the magnetic disks and for 
encoding data on the disks, each head having a 
head address and the combination of all heads de 
fining a physical cylinder. 

22. The method of claim 21 wherein the step of re 
ceiving first logical drive address parameters further 
comprises: 

receiving a maximum logical sector number repre 
senting a maximum number of logical sectors per 
track to be accessed; and 

receiving a maximum logical head address represent 
ing a maximum logical head address to be accessed. 

23. The method of claim 22 wherein the step of deter 
mining second logical drive address parameters further 
comprises: 

determining a maximum logical cylinder address 
based on the maximum logical sector number, the 
maximum logical head address and the physical 
storage capacity of the storage media. 

24. The method of claim 23 wherein the step of deter 
mining the maximum logical cylinder address further 
comprises: 

calculating a maximum number of logical sectors per 
logical cylinder based on the maximum logical 
head address and the maximum number of logical 
sectors per track; 

calculating the maximum logical cylinder address 
based on the physical storage capacity and the 
maximum number of logical sectors per logical 
cylinder. 

25. The method of claim 24 wherein the step of deter 
mining the physical storage capacity further comprises: 

multiplying the number of physical sectors per physi 
cal cylinder by a total number of physical cylinders 
in the disk drive. 

26. The method of claim 24 wherein the step of calcu 
lating the maximum logical cylinder address further 
comprises: w 

dividing the total number of sectors in the disk drive 
by the maximum number of logical sectors per 
logical cylinder. 

27. The method of claim 24 wherein the step of ac 
cessing further comprises: 

calculating a logical block address based on the ad 
dress information, the maximum logical sector 
number and the maximum logical head address, 
where the logical block address represents a sector 
on a magnetic disk corresponding to the address 
information received; 

calculating a physical cylinder address based on the 
logical block address and the number of physical 
sectors per physical cylinder; 

calculating a physical head address based on the 
physical cylinder address and the number of physi 
cal sectors per physical track; and 

calculating a physical sector address based on the 
physical head address, wherein the physical cylin 
der address, the physical head address and the 
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physical sector address correspond to the location 
identified by the address information received. 

28. The method of claim 27 wherein the step of re 
ceiving address information further comprises: 

receiving a logical cylinder address to be accessed; 
receiving a logical head address to be accessed; and 
receiving a logical sector number to be accessed. 
29. The method of claim 28 wherein the step of calcu 

lating the logical block address further comprises: 
multiplying the logical cylinder address by the num 
ber of logical sectors per logical cylinder to pro 
vide a net cylinder address; 

adding the net cylinder address, the net sector num 
ber and the logical sector address. 

30. The method of claim 29 wherein the step of calcu 
lating a physical cylinder address further comprises: 

dividing the logical block address by the number of 
physical sectors per cylinder to provide a physical 
cylinder address and a first remainder. 

31. The method of claim 30 wherein the step of calcu 
lating a physical head address further comprises: 

dividing the first remainder by the number of physi 
cal sectors per track to be provide the physical 
head address and a second remainder wherein the 
second remainder comprises the physical sector 
address. 

32. A disk drive controller for use in a disk drive of 
the type having storage media with a physical storage 
capacity for storing date, transducers for reading the 
data from the storage media and for writing the data to 
the storage media, the disk drive being operable in a 
data storage system of the type having a computer cou 
pled to the disk drive, the disk drive comprising: 

configuring means for receiving a plurality of first 
signals representing first logical drive address pa 
rameters, for determining the physical storage ca 
pacity of the storage media, and for generating 
second signals representing second drive address 
parameters based on the first logical drive address 
parameters and the physical storage capacity of the 
storage media; and 

controller means, coupled to the configuring means 
and provided for connection to the computer, for 
controlling the disk drive as a function of the first 
and second drive address parameters. 

33. The disk drive controller of claim 32 wherein the 
controller means further comprises: 

initialization means for initializing the disk drive 
based on the first logical drive address parameters 
and the second drive address parameters. 

34. The disk drive controller of clain 32 wherein the 
controller means further comprises: 

accessing means for receiving address information 
signals representing address information, the ad 
dress information identifying a location on the 
storage media to be accessed, and for accessing the 
location on the storage media based on the address 
information, the first logical drive address parame 
ters and the second drive address parameters. 

35. The disk drive controller of claim 34 wherein the 
storage media further comprises: 

a plurality of magnetic disks each having a plurality 
of physical tracks for storing data, each track being 
divided into a plurality of physical sectors. 

36. The disk drive controller of claim 35 wherein the 
transducers further comprise: 
a plurality of heads for reading magnetically encoded 

data on the disks, each head having a head address 
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and wherein the combination of all heads defines a 
physical cylinder. 

37. The disk drive controller of claim 36 wherein the 
first signals comprise: 
a maximum logical sector number signal representing 

a maximum logical number of sectors per track to 
be accessed; and 

a maximum logical head address signal representing a 
maximum logical head address to be accessed. 

38. The disk drive controller of claim 37 wherein the 
second signals comprise: 

a maximum logical cylinder address signal represent 
ing a maximum logical cylinder address; and 

a logical sector signal representing a number of logi 
cal sectors per logical cylinder. 

39. The disk drive controller of claim 38 wherein the 
configuring means further comprises: 

logical sector calculating means for calculating a 
maximum number of logical sectors per logical 
cylinder based on the maximum logical head ad 
dress and the maximum number of logical sectors 
per track; 

capacity calculating means for calculating the physi 
cal storage capacity based on a total number of 25 
physical cylinders in the disk drive and the number 
of physical sectors per physical cylinder; and 

logical cylinder calculating means for calculating the 
maximum logical cylinder address based on the 
physical storage capacity and the maximum num 
ber of logical sectors per logical cylinder. 

40. The disk drive controller of claim 39 wherein the 
logical sector calculating means comprises: 

multiplying means for multiplying the maximum 
number of logical heads by the maximum number 
of logical sectors per track. 

41. The disk drive controller of claim 4 wherein the 
capacity calculating means comprises: 

multiplying means for multiplying the number of 
physical sectors per physical cylinder by the total 
number of physical cylinders. 

42. The disk drive controller of claim 39 wherein the 
physical storage capacity is a total number of sectors in 
the disk drive. 

43. The disk drive controller of claim 42 wherein the 
logical cylinder calculating, means comprises: 

dividing means for dividing the total number of sec 
tors in the disk drive by the maximum number of 
logical sectors per logical cylinder. 
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44. The disk drive controller of claim 39 wherein the 

accessing means comprises: 
block calculating means for calculating a logical 

block address based on the address information, the 
maximum logical sector number and the maximum 
logical head address, wherein the logical block 
address represents a sector on a magnetic disk cor 
responding to the address information received; 

physical cylinder address calculating means for cal 
culating a physical cylinder address based on the 
logical block address, and the number of physical 
sectors per physical cylinder; 

physical sector address calculating means for calcu 
lating a physical sector address based on the physi 
cal head address, wherein the physical cylinder 
address, the physical head address and the physical 
sector address correspond to the location identified 
by the address information received. 

45. The disk drive controller of claim 44 wherein the 
address information signals comprise: 
a logical cylinder address signal representing a logical 

cylinder address to be accessed; 
a logical head address signal representing a logical 

head address to be accessed; and 
a logical sector number signal representing a logical 

sector number to be accessed. 
46. The disk drive controller of claim 45 wherein the 

block calculating means further comprises: 
multiplying means for multiplying the logical cylin 

der address by the number of logical sectors per 
logical cylinder to provide a net cylinder address, 
and for multiplying the logical head address by the 
number of logical sectors per track to provide a net 
sector number; and 

adding means for adding the net cylinder address, the 
net sector number and the logical sector address. 

47. The disk drive controller of claim 46 wherein the 
cylinder address calculating means further comprises: 

first dividing means for dividing the logical block 
address by the number of physical sectors per cyl 
inder to provide the physical cylinder address and 
a first remainder. 

48. The disk drive controller of claim 47 wherein the 
head address calculating means further comprises: 
second dividing means for dividing the first remain 

der by the number of physical sectors per track to 
provide the physical head address and a second 
remainder, the second remainder representing the 
physical sector address. 
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